Generation of EBV-specific CD4+ cytotoxic T cells from virus naive individuals.
Adoptive immunotherapy with EBV-specific CTL (EBV-CTL) effectively prevents and treats EBV-driven lymphoproliferation in immunocompromised hosts. EBV-seronegative solid organ transplant recipients are at high risk of EBV-driven lymphoproliferation because they lack EBV-specific memory T cells. For the same reason, standard techniques for generating EBV-CTL in vitro from EBV-naive individuals are unsuccessful. To overcome this problem, we compared several methods of expanding EBV-CTL from seronegative adults and children. First, the standard protocol, using EBV-transformed lymphoblastoid B cell lines (LCL) as the source of APC, was compared with protocols using EBV-Ag-loaded dendritic cells as APC. Surprisingly, the standard protocol effectively generated CTL from all seronegative adults. The additional finding of EBV-DNA in the peripheral blood of three of these four adults suggested that some individuals may develop cellular, but not humoral, immune responses to EBV. By contrast, LCL failed to reactivate EBV-CTL from any of the six EBV-seronegative children. EBV-Ag-loaded dendritic cells could expand EBV-CTL, but only in a minority of children. However, the selective expansion of CD25-expressing T cells, 9-11 days after activation with LCL alone, proved to be a simple and reliable method for generating EBV-CTL from all seronegative children. The majority of these CTL were CD4(+) (71 +/- 26%) and demonstrated HLA class II-restricted, EBV-specific killing. Our results suggest that a negative EBV serology does not accurately identify EBV-negative individuals. In addition, our method for selecting EBV-specific CTL from naive individuals by precursor cell enrichment may be applicable to the immunotherapy of cancer patients with a low frequency of tumor- or virus-specific CTL.